Aminoplast-foams have been used for decades as soil improvers all over the world. Over the past five-year introduction period Fytocell, an aminoplast-foam with additional specific physical characteristics, has provided very good results as a "unique and promising" substrate for the soil less culture sector. Fytocell is an organic synthetic hydrophilic foam, which is biodegradable with an open cell structure. It provides optimum capillarity, homogenously throughout the whole substrate, providing an water/air ratio of 60/40, irrespective of height. As a result of these physical characteristics: Fytocell maintains a good water/air ratio, even when frequently watered; Fytocell promotes strong and uniform rooting throughout the whole substrate; even when fully saturated, the air content is still around 30%, and Fytocell is easy to rewet. Fytocell can be produced in the local horticultural growing areas resulting in major logistical cost savings. Recent research at the University of Wageningen (environmental technology) has proven that Fytocell is compostable with other organic materials such as plant waste. A solution for waste disposal can therefore be resolved locally. The composted product retains nearly all of its physical characteristics and is very suitable as a soil improver. Fytocell has proven itself within numerous horticultural sectors and fully backs up the results collected at international research and trial stations.
INTRODUCTION
There are two elementary issues of importance when creating a healthy environment for root growth in soil less culture:
Water
The substrate should retain water. The water held within the substrate is necessary to buffer the pH and EC given in the feed solution before it is taken up by the plant. In case of irrigation problems, this amount of water in the substrate can only replace the water drip systems for a very short period. The water buffer of soilless systems is determined by the water buffer in the substrate and the complete drip installation.
The irrigation system should be designed to be able to supply the maximum amount of water which can evaporate per hour.
It is important that the irrigation system is reliable. The water buffer in a soil less system depends mainly upon the reliability of the irrigation system and to a lesser extent, on the water buffer capacity of the substrate. Nowadays, growers want to control the root environment; too large a water buffer makes this impossible.
Air
Only the plant is able to increase the air ratio in the substrate by taking up water from it. When water is absorbed by the plant, it creates an increase in the amount of air within the growing medium. The air ratio of the substrate is therefore not directly controllable and so it should be provided as part of the physical characteristics of the substrate.
When the evaporation of the plant is minimal, we want the substrate to contain more air, in other words less water. A substrate which contains sufficient air is therefore easier to control. On these types of substrates it is nearly impossible to give too much water, and even when fully saturated they still retain sufficient air. Sufficient air (O 2 ) within the rhizosphere is important for the exchange of both oxygen and other volatile gases from the root environment.
WATER SUPPLY
In order to make sure that all plants in the greenhouse receive sufficient water, you need to apply too much water. The amount of excess water supplied will depend on the following factors:
The Water Quality and Accuracy of the Irrigation Equipment
When the water contains high levels of unwanted salts, for example sodium chloride (NaCl), there is a need to supply higher quantities of water, to avoid accumulation in the growing media. In practice, the growing media is fully saturated, this means that the substrate should contain sufficient air, even when saturated. With current irrigation systems, it is impossible to make sure that all individual growing units of substrate are equally saturated.
The reason for this is because of the variation between the individual drippers, including partial blockages etc. The water requirement of each plant also differs greatly due to the variation in rates evaporation caused by differences in plant development. Growing units with the highest transpiration or with the smallest amount of water should always have sufficient water and nutrients. Therefore they need to be given an excess amount of water and nutrients, to make sure they always have enough.
THE WATER / AIR RATIO SHOULD BE PART OF THE PHYSICAL CHARACTERISTICS OF THE SUBSTRATE

Physical Characteristics
These characteristics are measured in the condition which the substrate is used in practice. A block of 20cm long, 20 cm wide and 9 cm high is saturated with nutrient solution by means of drippers (for this experiment Fytocell was used as the substrate). The fully saturated block is then weighed. Layers of 1cm are then systematically taken from the top of the block and after each layer is removed the remaining part is weighed. As the volume and the dry weight ( about 18 kg/m 3 ) of the substrate are known, the water air ratio can then be calculated. The results (Fig. 1) show a very homogeneous water air ratio throughout the whole height of the Fytocell substrate. It is quite striking to note that there is such a large percentage of air in the lowest part of the substrate.
OBSERVATIONS IN PRACTICE
Plants growing on Fytocell produce a finely branched root system throughout the whole substrate, from top to bottom. The roots therefore have a large surface area in relation to their volume and make effective use of assimilates. The numerous root tips ensure a good uptake of nutrients.
MANUFACTURE
Fytocell ® is an aminoplast, which is produced with a hardener under a pressure of 5 bars at a low pH, which is then buffered in the production process. The substrate is stable at low pH's making it very suitable for cultivation where the pH tends to be low at times.
It is therefore also very suitable for conditions where cultivation with a lower pH is preferred.
Depending upon the application, the dry matter content of the foam can be varied between 10 and 30 kg/ m 3 . The dry matter content for use as a substrate slab is 18 kg / m 3 . Fytocell consists of small open cells (Fig. 2) which are interconnected. The substrate can be produced locally with a relatively low investment cost.
197
COMPOSTING
The organic compounds within the material allow it to be biologically degradaded after the slabs have been used. Recent research at the University of Wageningen (environmental technology) has proven that Fytocell is compostable with other organic material like plant waste. Therefore a solution for waste disposal can be resolved locally. Fytocell can be seen as being a very slow release fertilizer.
CONCLUSIONS
The homogeneous water / air ratio throughout the substrate make it possible for the plant to use the whole volume from top to bottom.. This is also what we see in practice on grower's nurseries.
The amount of air in the saturated substrate allows far easier water management. This is especially pertinent in periods of low transpiration, when it is a great advantage to maintain optimal growing conditions. Over watering (lack of air in the substrate) is nearly impossible. 
